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With the enactment of the Transportation Accessibility Improvement Law, accessibility to transport vehicles in Japan will improve rapidly. This
report traces the history of vehicle accessibility and its status today. It explains vehicle regulation under the Transportation Accessibility Improvement
Law, provides an overview of reviewed vehicle model design guidance, lists items that will need to be addressed and forecasts direction for the
future.
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1. INTRODUCTION
The Transportation Accessibility Improvement
Law became effective in November 2000 and its provi-
sion for penalties offers momentum for introducing bar-
rier-free facilities in public transport systems. Access
to public transport in Japan up until the Law was enacted
had taken a lot of twists and turns in the course of its
history but could be described as somewhat lagging be-
hind that seen in advanced Western nations. However,
it is reasonable to say that the introduction of this type
of legislation has brought Japan rapidly in line with
the rest of the world. This could also be viewed as ap-
propriate because of the need for Japan to adopt an ap-
proach on a global scale given the fact that the ratio of
elderly citizens in its population is one of the fastest
growing in the world. However, in the rapid introduc-
tion of regulation, many aspects of compliance are still
inadequate.
This report includes an overview of legislation con-
cerning vehicle accessibility under the Transportation
Accessibility Improvement Law, an outline of new ve-
hicle model design guidance that were mandated at that
time, the history of vehicle development so far and the
outlook for the future. The report will point out issues
to be addressed and forecast direction for the future.
2. TRANSPORTATION ACCESSIBILITY
IMPROVEMENT LAW AND NEW VEHICLE MODEL
DESIGN GUIDANCE
2.1 Overview of Transportation Accessibility Im-
provement Law
Because an explanation of Transportation Accessi-
bility Improvement Law itself is contained in reference1,
a detailed description is not required here. In simple
terms, the law makes it mandatory for transport opera-
tors and municipal governments to install barrier-free fa-
cilities to allow the elderly and the disabled access to
public transport. The Ministries of Transport, Construc-
tion and Home Affairs and the National Police Agency
worked together to draw up the Law. It calls on the trans-
port operators to remove barriers from terminal stations
and vehicles, and on municipalities to formulate funda-
mental policies for barrier-free facilities and ensure that
areas around railway stations are accessible to all. The
Law sets progress targets to be achieved in 10 years time
and requests companies make use of subsidies to intro-
duce improvements in a systematic way. In addition to
facility improvements, the Law also calls for companies
to formulate programs for accommodating the needs of
the elderly and disabled and to participate in planning
which involves their operations.
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2.1.1 Three areas for barrier-free access
The 3 areas where barrier-free access is required are
terminals, railway stations and their surroundings, and
vehicles. A guideline for improving terminals, which was
revised in 1993, sets out the standards for promoting easy
accessibility when making improvements to terminals
(These guidelines are currently under review to bring
them in line with the Transportation Accessibility Im-
provement Law). Municipal governments are responsible
for formulating plans and making improvements to pas-
senger facilities in and around stations, roads and plazas
in front of stations to allow unobstructed. The next para-
graph relates to vehicles.
2.1.2 Vehicles
Vehicle model design guidance to allow easy ac-
cessibility was drawn up in 1990.  The Transportation Ac-
cessibility Improvement Law introduces mandatory regu-
lations based on technological innovation and changing
requirements. It also covers shipping and aircraft which
were not mentioned in the model design regulations. The
standards for allowing easy accessibility are minimum
mandatory requirements and provision is made for pen-
alties in case of infringement. It should be understood that
the onus is on companies and municipal governments to
not only meet these requirements but to aspire to a higher,
acceptable level. An overview of the standards for easy
accessibility appears in Table 1.
(1) Trains
Almost all equipment in railway carriages is in-
cluded in model design guidance but it is clearly laid
Table 1  Principal items for barrier-free standards
Mode Item
Rail • Minimize difference in height levels and gaps between carriages and platforms
• Install boarding and alighting points for wheelchair users
• Create space in carriages for wheelchairs
• Construct at least one wheelchair-accessible toilet
• Install information equipment for visual and hearing impaired people
• Install devices to prevent tripping at sections between carriages
Buses • Maximum floor height of 65 centimeters (some exceptions)
• Install equipment to assist wheelchair users to board and alight
• Minimum width of 80 centimeters at a minimum of one boarding and alighting point for wheelchair users
• Create at least 1 wheelchair space. A folding seat would be acceptable
• Install wheelchair tie-down systems
• Fit information devices for visual and hearing impaired people
Shipping • Applicable to all shipping over 5 metric tons
• Minimum 80-centimeter aisle width. Install handrails where appropriate
• Minimum 350-centimeter distance between automobile and boarding and alighting point for physically disabled people
• Replace steps with an appropriate means that will ensure the safety of the vessel
• Minimum 120-centimeter width at a minimum one access point to key facilities
• Install elevator equipment when passenger seats are on different levels to entry/exit points and key facilities
• Install at least 1 barrier-free seat for every 25
• Install at least 1 wheelchair space with tie-down systems for every 100 seats
• Construct at least 1 wheelchair-accessible toilet
• Where dining facilities exist, allow easy access for wheelchair users in a minimum of 1 seat in every 100
• Provide on-board information for visual and hearing impaired passengers
Aircraft • Install movable armrests on at least half of all aisle seats on aircraft with a seating capacity of 30 or above
• Provide wheelchairs on aircraft with a seating capacity of 60 or above
• Install at least 1 toilet for wheelchair users on aircraft with 2 or more aisles
• Provide on-board information for visual and hearing impaired passengers
Note : Targets
Rail : Easy access on approx. 15,000 (about 30%) of a total 51,000 carriages by 2010.
Coaches : Conversion of all buses (about 60,000) to low flooring in principle in 10 to 15 years. Approximately 14,000 “non-step” buses by 2010.
Passenger vessels : Easy access on approx. 550 (about 50%) of a total 1,100 vessels by 2010.
Aircraft : Easy access on approx. 180 (about 40%) of a total 420 aircrafts by 2010.
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down that space between carriages and platforms should be
minimized, as should differences between the height of the
platform and carriages. Because of the need to provide fill-
ing due to architectural constraints, the possibility of incor-
rect levels or some other engineering aspect, a specialist
committee is now examining the engineering regulations.
Platform doors (including movable fences) are a badly
needed requirement of visually impaired commuters and are
incorporated as one of the means of responding to their
needs. Although there are many problems including high
costs and different door locations, the benefits will be
enormous and widespread use is a desirable option.
(2) Buses
In principle, regular route buses must be accessible
to wheelchairs and have a floor height of no more than
65 centimeters. Initial studies considered obligatory steps
to try and introduce non-step buses and other low-floor
buses. However, the conclusion was reached that this
might hinder the progress of the barrier-free movement
and it was decided to adopt a broader interpretation. Al-
though exceptions have been made for the time being for
special cases such as high-deck coaches and microbuses
which are not equipped with the technology to comply,
as well as articulated buses, trolley buses and low emis-
sion buses where low-flooring is difficult because of the
environment in which they operate, the principle of man-
datory accessibility in new vehicles on scheduled bus ser-
vices is extremely significant. The definition of low-floor
buses includes not only “non-step” buses but also “one-
step” buses and it is expected that many will opt for the
less expensive “one-step” bus for the time being. How-
ever, moves are underway to standardize “non-step” bus
designs to lower prices.
(3) Taxis/STS
Under the Transportation Accessibility Improve-
ment Law, mass public transport is covered but provisions
for taxis and special transport services (STS) have been
postponed and the Diet has passed a supplementary reso-
lution to introduce these provisions subject to a review
in five years time.
(4) Shipping
To date, there have been no barrier-free engineer-
ing regulations or provisions applicable to shipping at all.
On a global scale, there are only guidelines covering
cruise ships and large ferries formulated by the Interna-
tional Maritime Organization (IMO) and not all countries
have ratified these. In Japan, which is surrounded on all
sides by the sea and where a large number of vessels ply
shipping lanes to the islands bringing vital supplies, bar-
rier-free facilities on passenger shipping are extremely
significant and the work on drawing up the first engineer-
ing regulations has been done. Examples from other
modes of transport and buildings were used in a study
which also took into account the conditions that are pe-
culiar to shipping (motion of the ship, the need for wa-
tertight design, emergency responses, etc.) Because of
fears of decreased payload, increased weight and addi-
tional costs, operators were strongly opposed to this.
Nevertheless, regulations were drawn up at the end of
last-minute negotiations based on the fundamental guide-
lines and spirit of the law.
(5) Aircraft
Because of the confined space in aircraft cabins, the
installation of toilets for wheelchairs was viewed as dif-
ficult but some progress was made with aircraft fitted with
two aisles.
2.2 Formulation of new vehicle model design
The vehicle model design guidance drawn up in
1990 needed to be refined to accommodate current con-
ditions after being in use for around 10 years. The Japan
Institution for Transport Policy Studies began revising it
over 2 years in 1999 and 2000. Initial discussion in the
study gave priority to the model design stereographs
based on trends in the next 10 years but with the rapidly
unfolding activity aimed at enacting the Transportation
Accessibility Improvement Law in the middle of the
study, it took on the important task of producing stereo-
graphs in three stages: mandatory regulations for motor
vehicles, guidelines and model design.
2.2.1 Wheelchairs
One of the items considered important in this work
was an awareness of the different types of wheelchair and
tie-down systems today and to underline trends to allow
an increased presence of wheelchair users on public trans-
port as barrier-free facilities are introduced. Wheelchairs
are aids for those who cannot walk and are designed to
accommodate individual needs. Consequently, there are
many different types and quite a few are not designed for
use on public transport. In many cases, they are difficult
to anchor even when tie-down systems are provided. The
rental of powered scooters under the long-term care in-
surance by elderly residents who find difficulty in walk-
ing long distances is increasing. This gives rise to a need
for prescribed guidelines for use on public transport.
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(1) Wheelchair dimensions
Those with the largest dimensions were first se-
lected from a list of wheelchairs and similar items and
standard dimensions were set out as shown in Table 2
based on the dimensions, turning radius and weight of
powered wheelchairs. These dimensions assumed that the
wheelchair user was totally dependent on the wheelchair
for mobility. Those who could walk but used a powered
scooter for convenience were downgraded in priority.
This was because it was anticipated that the use of pow-
ered scooters in transport systems would likely cause con-
gestion due to the fact that there were no dimension
designs that would allow powered scooters to pass un-
hindered without modifications. However, with the in-
creasing aged population, performance standards and
limitations in stages would be more appropriate than a
blanket ban.
(2) Lifts and ramps
Larger standard values for lifts and ramps were put
in place based on the assumption that a wheelchair, its
occupant and assistant could weigh up to 250 kilograms.
However, it is felt that these values will have to be re-
viewed while watching international trends.
(3) Wheelchair tie-downs
Wheelchair tie-down standards of 4G and 20G, de-
pending on the type of vehicle and vehicle use, were re-
checked but no conclusion was reached on a standard type
of wheelchair tie-down and occupant restraint system as
well as wheelchair. Despite the time involved, 4 straps,
which fit can be adjusted to accommodate any type of
wheelchair, are the most secure. In any discussion on tie-
down systems, the topic of standardized tie-down points
on the wheelchair always emerges but time prevented any
arrangement from being worked out with manufacturers.
2.2.2 New vehicle model design
The booklet on new model design guidance2 (in Japa-
nese only) provides more information but this report lists sev-
eral of the examples which were dealt with for the first time.
(1) General :  The engineering regulations mentioned
previously (mandatory with penalty provisions),
guidelines (orientation of non-mandatory provi-
sions) and model design (functions and configura-
tions expected to be commonplace in the next ten
years) levels were set out in a clear, understandable
format. An example of a stereograph is shown in
Figure 1.
(2) Rail:  Although no major changes were made, ex-
amples of the new LRV were incorporated.
(3) Buses:  The vehicle type system was adjusted to con-
form to the Transportation Accessibility Improvement
Law. The structure focuses on “non-step” buses since
they are now in commercial use and were only being
trialed ten years ago. Because no conclusion was
reached on wheelchair compatibility for high-deck
coaches, lift-equipped buses, which are used in some
sightseeing coaches, were proposed.
(4) Taxis/STS:  Although not covered under the Trans-
portation Accessibility Improvement Law now, be-
cause they will become a major item on the agenda
for a review in five years hence, desirable options
have been listed along with examples from abroad.
(5) Shipping:  Shipping was included for the first time
and presents a whole range of new conditions.
3. VEHICLE ACCESSIBILITY TODAY
A range of approaches was tried prior to the enact-
Table 2  Standard wheelchair dimensions and vehicle compatibility
Persons included Person who uses a wheelchair as a permanent means of mobility due to physical impairment
because of disability or age
Dimensions Length: 1,200mm; Width: 700mm; Height: 1,090mm (standard ISO, JIS dimensions)
(Height for reclining powered wheelchairs may exceed above figure)
Weight Max. 100kg (May exceed this figure for large powered wheelchairs)
Minimum turning radius Max. 1,100mm (Not suitable for the majority of powered scooters)
90° turning circle Min. 1,100mm
180° turning circle 1,500mm × 1,700mm
Wheelchair space on buses Length : min. 1,300mm
Width : min. 800mm
Agg. wgt. for ramps & lifts 300kg (including assistant)
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ment of the Transportation Accessibility Improvement Law.
In this section of the report, we will take a brief look back
at those activities and the situation as it stands today.
3.1 Railway carriages
Since the formulation of the vehicle model design
guidance in 1990, railway carriages have been equipped
with spaces for wheelchairs, and equipment for provid-
ing verbal and text information. These are regulations in
almost all new carriages produced recently. In contrast
to this, the gaps and height differences between the car-
riages and platforms have not been corrected but are un-
der consideration as mentioned above. Platforms on some
new lines use screen type platform doors (Photo 1) and on
existing lines the installation of fences in conjunction with
the transition to one-man operations is evident. LRT ve-
hicles from Europe have also been introduced in Kumamoto
and Hiroshima in recent years and are popular in both
places. It is reported that a study has commenced on pro-
duction of this type of carriage in Japan.
3.2 Buses
It is only in the last 20 years that buses have begun
to move towards low-flooring and wheelchair compatibil-
ity. The “non-step” bus (Photo 2) released in 1997 was a
Location and items to be fitted
Handrails
Mandatory Standards
Fitting posts • Posts or hand grips to be fitted in buses
Standards as Policy
• An adequate number of posts to be fitted since they are easier to grasp than straps for physically
disabled people, elderly people and young children
Configuration • Cylindrical pipes with a diameter of 25mm or 32mm
• No-slip material should be used and painted yellow or other bright color to avoid danger
• Posts may be covered with a vinyl chloried protective cushion for safety (the use of a 25mm-diameter
pipe is preferred)
Number • 1 every 2 rows beside forward-facing seats and 1 every 2 or 3 seats beside seats fitted lengthwise
Illustration and Dimensions
Non-slip floor coating
Footlighting fitted to the ceiling
Fig. 1  Handrails on buses
Photo 1  Platform doors
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major development in the trend towards low flooring but
the groundwork was laid by its prototype in 1985 (with
no steps from the front door to the middle door) and the
super-low-floor city bus in 1991 (a “one-step” bus with
level flooring to the back and a specially developed rear
axle). Attempts to achieve low flooring at lower costs pro-
duced the Keikyu type “one-step” bus in 1988 (one step
from the front door to the middle door) and the Nishitetsu
type “one-step” bus (an inexpensive “one-step” bus with
a 74-seat capacity achieved by stretching a mid-size “one-
step” bus) in 1992. The “lift step” of 1993 (from two steps
with heights of 35 + 25 + 25 to three steps with heights
of 23 + 22 + 20 + 20) was another step in the move to-
wards easier access. The height of the lowest step was
reduced by lowering part of it (Photo 3). The lift bus
(equipped with a movable step at the doorway) first ap-
peared in the Kansai region in 1991 to accommodate
wheelchairs and was popular with wheelchair users de-
spite its high cost (Photo 4). An inexpensive solution
came in the form of a “one-step” bus fitted with a ramp.
This feature was fitted to all types of buses: large, me-
dium and small. Yokohama Municipal Transport and
Keio Electric Railway’s bus service were some of the first
to introduce the ramp buses and more than half of their
fleets are accessible to wheelchairs and are popular with
users.
“Non-step” buses appeared in fleets of large buses
in 1997, mid-size buses (9-meter class as shown in Photo
5) in 1998 and small 7-meter class buses with a width of
2.3 meters in 1999. Now at the beginning of 2001, there
are more than 1,100 “non-step” buses but this is just a
small percentage of the more than 60,000 buses on the
roads in Japan. More promotion strategies are needed to
achieve the 14,000 target in 10 years hence set by the
Transportation Accessibility Improvement Law.
Reducing costs and adaptation to microbuses are
issues yet to be tackled by “non-step” buses. Discussions
concerning reducing costs and focusing on standardization
of specifications are underway but it is felt that it would be
difficult to achieve any drastic cuts without rationalizing
Photo 2  Large non-step bus
Photo 5  Mid-size non-step busPhoto 3 Elevator step (developed in Kanagawa
prefecture)
Photo 4  Lift bus
TRANSPORT FOR THE PEOPLE WITH DISABILITIES: BARRIER-FREE
48 • IATSS RESEARCH Vol.25 No.1, 2001
the process of accepting orders and manufacturing buses.
When new community microbuses were introduced in
Kanazawa City, they were imported from Europe because
the modifications were deemed difficult on models pro-
duced in Japan. The vehicle shown in Photo 6 was ex-
tremely expensive but very popular with users and Osaka
City also decided to introduce a European vehicle (but from
a different manufacturer). Because of this, manufacturers
in Japan are currently developing their own models.
3.3 Taxis
The results of a taxicab study project a few years
ago were incorporated in new model releases but wheel-
chair compatibility was limited to folding the chair up and
placing it in the trunk of the vehicle. The introduction of
wagon-type vehicles with lifts into taxi fleets to accom-
modate powered wheelchair users began in Tokyo in
1998. While this extended throughout Japan, some of the
pioneer operators of this type of taxi eventually withdrew
and it is hard to predict what the future will hold. Never-
theless, they are popular with powered wheelchair users
because they do not have to be booked days in advance
like a special transport service. The vehicles are FR
minivans with a wheelchair lift fitted to the rear and, be-
cause of the high floor, they are difficult to get in and
out of for elderly passengers. Overseas, London taxis,
Sweden’s TaxiRiders (Photos 7–10) and America’s ramp
taxis (Photo 11) allow users to ride inside while seated in
their wheelchair. All of them are fitted with ramps for
easy access and these would be ideal for Japan.
Photo 6  Small non-step bus
Photo 7  TaxiRider (OmniNova Technologies, Sweden)
Photo 8  TaxiRider (rear view)
Photo 9  TaxiRider (ramp and interior)
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3.4 Shipping
Barrier-free facilities on shipping has not been sub-
ject to regulation as yet but quite a few of the leading op-
erators of passenger ships have already taken steps such
as installing toilets for wheelchair users and wheelchair
accessible cabins. However, this has been largely con-
fined to large passenger ships and ferries which have us-
able space. Barrier-free excursions boats are operating at
Matsushima and are very popular with users.
3.5 Aircraft
Barrier-free facilities on aircraft are lagging behind
the high level attained by airports but work is in progress
on developing wheelchairs that can pass along the nar-
row aisles.
4. THE OUTLOOK FOR THE FUTURE AND THE
TASK AHEAD
The barrier-free concept in public transport is mak-
ing systematic progress under the Transportation Acces-
sibility Improvement Law, at least in terms of facilities
and vehicles. However, the Transportation Accessibility
Improvement Law is really a law about access, remov-
Table 3  History of accessibility on buses
Wheelchair compatibility Low-flooring, access improvements
1970s School bus with lift 1970 800mm floor height on general low-floor buses (some recessed to
600mm)
1977 City low-floor buses: 750mm (Nara Kotsu, etc.)
1982 Low-floor bus with low-profile tire: 750mm (Nishitetsu, etc.)
1986 Experimental “Non-step” bus: 350mm (To middle door. Meitetsu, etc.)
1987 Simple one-step: 650mm (Keikyu type. To middle door)
1991 One-step bus with ramp (Tokyo) 1991 One-step: 550mm (Tokyo type. To rear door)
1991 Step-lift bus (Osaka, etc.) 1992 Mid-size one-step bus: 580mm (Later: 530mm) (Nishitetsu, etc.)
1992 Mid-size one-step bus with ramp (Nishitetsu, 1993 Elevator step (Lower step height. Kanachu, etc.)
etc.) Kneeling (Lower vehicle height. Osaka, etc.)
1995 Easy-step (2-step bus based on a simple one-step. Lower step height.
Tokyo, etc.)
Movable step (“Mubus”, etc.)
1996 Simple one-step bus with ramp 1996 Simple one-step air-suspension bus: 550mm
1997 Non-step bus with ramp 1997 Simple one-step bus: 530mm
Large non-step bus: Floor height – 340mm; Step height – 300mm
1998 Mid-size non-step bus
Small imported non-step bus (Kanazawa city)
1999 Large non-step based on mid-size bus
7m × 2.3m class non-step bus
2000 Large simple non-step bus
Photo 10 TaxiRider (rails and racks for securing
tie-down belts for wheelchairs) Photo 11  Ramp taxi (San Francisco)
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ing obstacles in some sections of some routes. It is not
about mobility which would ensure free movement for
all on public thoroughfares. That aspect needs to be given
further consideration to improve the mobility of those
with restricted mobility but merely complying on an en-
gineering level by modifying vehicles is not enough. We
need to review the priorities of public transport itself and
redesign it. With such major issues coming into view, the
following issues arise when we consider the direction we
should take with compatibility in vehicles.
(1) The elderly:  To some extent, the functions needed
for physically disabled people have been defined by
the formulation of guidelines to date but discussion
on functions required for the elderly is still incom-
plete. The physical disabilities faced by the elderly
are diverse and it is difficult to come to any spe-
cific conclusions on functional and structural re-
quirements without defining what lifestyle changes
will occur and how.
(2) System improvements:  When considering vehicle
function and structure, one must also consider the
changing patterns in transport behavior. To date,
transport has failed to evolve into a system which
fully recognizes the special needs of those with lim-
ited mobility and the administrative hierarchy is
also limited in terms of the evolvement of new sys-
tems. Although community buses and taxis for the
disabled are beginning to appear in different places,
new systems to fill the role between bus and taxi,
such as Sweden’s flexi bus system, are on the ho-
rizon and vehicles will be needed for those systems.
(3) Taxi development costs and technology: One of
the resolutions attendant to the Transportation Ac-
cessibility Improvement Law is that individual
transport forms (taxi, STS) must be reviewed in five
years time and a conclusion hammered out by then.
When examining the operation and management
systems, vehicle function and cost is also an impor-
tant point. Accessible taxis such as those seen in
Western nations would be ideal but absorbing costs
is one issue that must be resolved alongside find-
ing engineering answers.
(4) Orientation of tie-down points: With increasing ac-
cessibility to transport, it might be reasonable to as-
sume that more wheelchair users will venture out
but without universal acceptance of wheelchairs on
transport and no established, standard approach to
tie-down devices and methods, there is a sense of
confusion. There is a need to take into consideration
the rights of the individual and find solutions that
are both safe and practical.
(5) ITS technology orientation: Information technol-
ogy has attained astonishing levels in recent years
and it is possible to enlist the aid of ITS and IT to
provide more convenient public transport. We need
to study the possibilities of the future and discover
what kind of information to display and how to pro-
vide a transport system that will satisfy individual
requirements. Sweden’s TaxiRider, for example,
emerged from ITS technology and a bus system for
the elderly. In Japan, almost no attempt has been
made to develop this type of technology and sys-
tem. Strategic development is lagging behind with
only a minor attempt underway in Kochi Prefecture.
(6) Integrated approach to welfare and the environ-
ment: Public transport accessibility should not only
be viewed from the mere barrier-free/welfare stand-
points. We should also include global environment
issues in the consideration of feasible systems for
providing mobility for people. We need to look at
new systems that do not incorporate existing forms
such as rail, bus, taxi and automobile, and look at
restructuring ratios to suit local requirements.
5. CONCLUSION
This report has presented a description of vehicle
accessibility in Japan at the beginning of fiscal 2001 af-
ter the enactment of the Transportation Accessibility Im-
provement Law and the onset of vehicle improvements.
The Transportation Accessibility Improvement Law is a
major step in transport policy in Japan but there is still
an enormous amount of work outstanding to ensure that
greater accessibility continues in practical terms. There
are still many issues to tackle in relation to vehicles and
the development of technology. More effort is expected
on real normalization and the creation of an aged com-
munity with a fulfilling lifestyle.
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